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(54) AUSTENITIC STAINLESS STEEL EXCELLENT IN 
SURFACE CHARACTERISTICS 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a thin cast slab 
of austenitic stainless steel, free from surface flaws 
and nonuniform pickling and excellent in surface 
characteristics. 

SOLUTION: In the austenitic stainless steel having a 
composition containing, by mass, 0.002-0.05% Al, 
0.01-0.1% N, 0.005-0.05% Ti and 0.0005-0.01% Mg, the 
contents of Al and Ti, Al(%) and Ti(%), are regulated so 
that they satisfy 22Ti(%)/AI(%) and also at least one 
kind among Ti oxides, Ti nitrides, Mg oxides and 
MgO-AI203 spinel phases is contained. Further, when the 
Ni segregation ratio in the equiaxed crystal part formed 
in the center in the thickness direction of the cast 
slab is 0.9-1.05, surface characteristics after working 
can be further improved. 



8 





X 






\ 

< 

<i 




K 

X 

? * 

V 




II 1 II 1 1 T 

2-1 




< 


o . 

* X* 




S : 


I'll I I 1— L- 


mil i r I 


X 

mi 1 1 i i 


IUII 1 1 1 



5 



COPYRIGHT: (C)2001,JPO 



(MB) r± 



(19)0#B#ff/f (JP) 



« 2 > & m 4# it ^ $g (a) 



(nmmhm'jkmmn 
#^2001-335895 
(P2001-335895A) 
(43)£tg| B ¥/£l34pl2/! 4 B (2001. 12. 4) 



(BDIntCL 7 
C 2 2 C 38/00 
B2 2D 11/00 
11/06 

// C 2 2 C 38/50 



3 0 2 
3 3 0 



F I 

C 2 2 C 38/00 
B2 2D 11/00 
11/06 

C 2 2 C 38/50 



302Z 4E0O4 
B 

3 3 OB 



SSfflt* *8t* »*«^»2 OL C± 7 M) 





&K2000-150003(P2000-150003) 


<71)ffllSA 


000006655 








£rB*KSM5fci££?*t 


(22) WIS B 


¥f£l2¥ 5 £22 H (2000. 5. 22) 




















0lP!iyfcrli*^&B3434#Jft SrB#S& 








































100077517 








#S± 5EB St (fl-3£) 











(54) Bg^o^so mm&mzmftft*-^^ h^r>i/x« 



(57) [S»] 

[it®] ^a*E^a«fe tr *b o * v^ffie«o«n^ * 
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[W*«i] RS%r% ai : o. 002-0. 05 
%,n:o. oi-o. i%,Ti:o. 002-0. 0 

5%> Mgl 0. 0005-0. 0 1 % £ * - * 

Al£OTi?>^-*t\ Al (%) RUTi (%) tJn 
2s£Ti (%) /Al (%) 

^ri^i-tttc Ti^t»> Txmm. mmm, Mg 

[»**S2) Rfi%T%Ai:0. 0 0 2 -0. 0 5 

%sN:o. oi-o. i Ti : o . 002-0. 0 

5%, Mg:0. 0005-0. 0 1%i^%-f2>*-Z 

Wtrt^ 0. 9-1. 0 5tit), jJ-o, 
AISOTi<7)-i-*S, Al (%) SJTTi (%) #\ 
2^Ti (%) /Al (%) 

Ti^-fb^ Ti^-fttK MgH-ffc^ MgO^AIzOs ^l?** 

[0 0 0 1 1 

[0 0 0 2] 

c*tir% mK9A^:^g|^ffi, bp 
W* f ¥tf T*Sv^z^|6]t-l5]e-r-2>-*t<Oitip Yy 

[0003] LfrLKrfh, &mmm&, ±.%z®i%>ou 

A (JIT TX*AJ t^-}) rt^jSU CC0X*A^\ 

ft.. <££P K^iiOIStMll'OlIyxjuhw^t: 
SALT, «l*»fro*aa»ciJ»t*IIIL5in^«ix*<o« 
BXPSOI&ifE S t & .5. C: t h fix v o 
[0 0 0 4] fllxlf, i«ISH:ffiltti^*A«)BjS 



(2) #^2 0 0 1 -3 3 5 8 9 5 
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[0 0 0 5] ^<Dfcffi^&i£ta;i&^g£|tt-£'?-<7>i£ 
BE®-*-**:, 3tott&li£&fig tMti 

7 A OJH® t £.J3oi * O^H v x. ;u t to pj^o x * A o 
JO ftA£-e#&7«tt*cp©JU M**PK7A<o«ffi(ciJv» 

[0 0 0 6] ^*A(i»ffcWS:±#:t-r4»*Wt?** 

«*$*ITV»4jJ« (&MBB6 2 - 1 3 0 7 4 9*2SR, 
#0S¥3 - 2 7 8 4 8-*4&«L mm) , <$*P K7AOI9 
fflrt' 6 te<%*P K7AO@te(:#c. t^^i s ? I § & £ ft £ 

[0007] *zx\ ^mmxa. ♦awo^^n-* 
mmm&umiz&^x. * * u <F>±.iWw\<r>m&frh x 

Si«Wtc??il1-^X7jA<7)iiS.a;$:. 1 4 0 0 t^TKl" 
L)t (#H¥8-3 3 9 5 # 

SB) o 

30 [0 0 0 8] x*A4rtttto/h$v»ffi«i.* 

^t^T»S.CScf( to?*!), *BSt-, *jl»l-i3 
[0 0 0 9] L^Lid*f>, :otf^ Xf>l/Xi 

40 *, *LTif»**«), sim tj&fflw rate, ®»*-e«ite 
hWL-c, jfi<^iPR^tt»9, z<7>vm<7>Ufrxit 

[0010] ^iiu, ^x>uxjB*i»M-oa«s» 

50 »L<, fiE*R«i:L-C»S*L'rv»4 0**5ltt-C**„ 
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S U S 3 0 4 \~$MZtlh*-7,7--f4 b^^T" 

[0 0 11] Lt^t, t-XttO^f^l'^ 
^U**f>^^ n a «»(i, SloilM £ (4 & t 4 •) , BfS 

2 0 9 6 6*42r*lB*<0#ifcUiJV»-a±, JS«»<D&bB 
fttt£|6j± J&7>ti£±P K7 AOWtW 

[0012] * fc, 7-268556 #&*Ett 

14, «»*ft*X*-t*CtUJ:i), t^Olltit 

V>o 

[00 13] L/r^oT, Jtffitttt«5«it7t*-X7 i '^ 

ft± * B flW C t o 
[0 0 14] 

[S£9Jtf s 8?*L4o t1-£ISa] -f-^-C, *3§l£t4, * 

;wt<oFfl^-11Ai--i>c ti*mtft>lx%wzLxi>, 

iK4*K BKSfetrib tmmm.it fcKJfllttLfc, £Mfe 

til:, S<bK, ttft-nffiaettAajgft*, Rttft 
^, WlB»»cj: ffcLT, «BIUftO^A^(c^C 

[0 0 15] 

JbUSLfcidK, *#A 
lceHLrH*i--6KgEtfc>t*®*<4, X*A<Ol4*t 

i@@ -> x ;k:§ # &i tifz&t)* ii A nmft-mm±x~<7) 

m®x'*>z> 0 

[ooi6] *zx\ *&mmit. ^*aob.«i:«j 
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■To 01+, MAI4, MgO-AlaOs Xkf^JMijWmL 

j^fft-C«iA,y2 "H^tS*." RV 
tHA" (4, t- yW^^HiJit^f* 

[00 17] C<7)H^<b, **AO».&**»jftfl:U 

a offls t ±f&&*<7>mm -> ^ a* t <ow^ia lh^ 

***** ^%W^(4, XAAiOlSf^Sv.^fi, 
»i*tr h Of^WJ 2tlX^2>i><Otf$>2>Z tizms 
U *ati&«*«*Lfci:.r%, MgO-A 

12O3 ^e^;i/*^*fm • fmLx^&ztz&^tzL 

tC (HI, #.B.B) „ 

[0 0 18] EP*>, ±CW5t*»<9, 

(1) ^^AOHffl^^SSfefilf, ^AAO, <$±PK9 

& o 

(2) XAAWIi^JiKt. X#A#«, 
Oil t i ^^wai -> 1 * t OH^SA L <> , 

A 1 1 it^AL/tMgO-AkOs X fcf*;Ma ft 

[0019] *»wtii, 
5S » M" <0 SE® 14 #c K -fsj h <r> & m £ # x. T v o f ( 4 i 

50 \,z-o^xm£miz*fe*>tzt w^>, 02 tc^-r*s*£ 

(3) cai] ms&m-rz. tizx »}, ^*a*o 

Ai 2 Os iftKROffflffi^s^Sftrv^, *s [ai] iSS 
<DtZ?>X\ MgO-Al2 03 ( «? ^ B B B *30«a®^ffie« 

mtLx\m-rz>) zmtatet Lxmth$^t^zta s x 

#S (0 2, #HB) o 

[0 0 2 0] -E-LT, XfE^Uiitif, AlSm^?:^? 
^i^tt^t-^rt-f h3fc*'x> U*§S£$. K9A 

*a«M»auj: ts, m^+o cai] 

^0 ^OlEHl-PSL, jgfll^ffilC, ».*(**?*<. MgO-A 
I2O3 (flFMf -C- 5 sSplieo^H^^tt 

mtLxim-f&o ) £-g-tfX*A£f^-rnif, s® 
■t&zttfx^ht omfugte&ste-t zzt &x § 

So 

[0 0 2 1] i fc, ^ffiMAI4, 11-1119 
*ai+Ollo-Tia%^-«E!»OlBa:*«*i-*Ci:UJ: 
50 tLtv>4^ Z<F>*7-> U^S8(Cii^T(4, Mg-Ti^, 
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[0 0 2 2] -f4*>*), ^*AUS#i"4^»tcL 

2>z.ti±Whfr-ci>Zo *zx\ *§tmu. Al 

5efi<DTi fcife&Dl-tU* , x > U*SI<7)fE®1£:|*l± <fc 

•J S H 4 fc ottfffAfli 4r U r ft S ft 4 o-C /0 

*-=>t, ["KS%f, Al : 0. 0 0 2 - 0. 0 5%. 

n:o. 01--0. 1%, Ti : o. 002-0. 05 
%>Mg:o. 0 0 0 5-0. oi%i-#w*-^f 
■T'f h^^-rVl^xiitziJV^T, AlS-OTiO-^-**, Al 
(%) RUTi (%) * 5 \ 
2s£Ti (%) /Al (%) 

£88*1" t t fcK, TiBHfcft, TiSSffctt, Mg8MfS%, Mg 
[0 0 2 3] *7t, #»IJIJ#li, ±.f5*-Xxx^ h-fc 20 

HOIHfiili/hS<, MgtTiSrlS^-e^JnL^t? 
v>T<±, ««ft L fc»H it fe. #t-, *N 

[0024] w*tnsnx.r, ^Eia^co+icii, dm^o 

Mg^fiEft, *«OTi^L%, MgM»ffc8rfcTiSEfl:WO« 
Tt<7>mmtmit^I(r>m^. Rl>\ MgO-Alz 

oaa»ancijv»r, a*oTi, ai £N*oHf£frfMii 

&#T- * * t v» -9 ^ A *#fc 0 
[0 0 2 5] *36M(i, -LEfclJi.U*-tf#fc3*tfcfc0> 

r-abo-c, r»i%r% ai : 0. 002-0. 05%, 
n:o. 01-0. 1%, Tiro. 002-0. 05 

%, Mg:0. 0 0 0 5-0. 0 1 %£-£•:£-*- & *-Xf 

«S*l4<MMt»U*Ht*N i«WJt* f , 0. 9-1. 
0 5T-*t), 35»o, AIXlTTiO-t-**, Al (%) ROTi 

(%) 35 s , 

2=STi (%) /Al (%) 50 
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imfc-tttUz, limit®. Tifli't*, Mg&ft^, Mg 
O-AI2O3 ^fcf^MSO? *>^&< k <> l«m±£#* 

[0 0 2 6] 

l^ii (WT r##&9JiSJ kv^ e ) ico^r, £<bK 
flMBUKHI-So Kfi%t\ Al : 0. 0 0 

2-0. 0 5%, N : 0 . 01-0. 1%, TilO. 0 
02-0. 05%, Mg:0. 0005-0. 0 1%^ 

[0 0 2 7] Alii, MgO-Al2 03 J* kT*;i4BOffM 
jI1-££i6U, 0. 0 0 2%J3i±ff)iti#£.gf*4« 
TI4:0. 0 0 2%ttl>o L^L, 0. 0 5%£ 

ax.r*to-t4fc, Ai2 03 tevffi ma3&*# < a? »> -t 

r, i@*LT$*&&<7>i:£f9, *rfflLfcAl2 O3 ffl 

tCiSo -E-^xSfe. Al<7>_t|!l£ 0. 0 5%k-t£ o 
[0 0 2 8] Mgli, MgOSif/STtliMgO^AkOs * fc? 

*$£{Kiiffl'fbf &*:*!>H, 0. 0 0 0 5 %W±tf>?£2niJ5 f £« 
WX$>2><r>X\ TIJ 0. 0 0 0 5%fc-f& 0 •€■ LT, 

Ti tm-g- t-c?£*Q L^»-fr»-iift«o«iMfi:«*3&«r6i±i- 

4. L?5*L, 0. 0 1 %Zmz.Xffitia-f2> t, MgO<0£ 
f6W*:B«:Ka:L3ti3-f40T, ±R*0. 01%tt 

*o 

[0 0 2 9] Till, TiBMfctt^Tiafl:* (Ti N) 
0. 0 0 5%y.±v^*D-t.|>£-S* s *'5.o L^U, 0. 0 

5%zm*-xmn-tz> t, a^ftTiRft^^Tiaft* 

(Ti N) i»tSELTLiv>, ttttOtK«^jK«*l» <b tl 
$<b(C, Z<7>ffl.±&Timt%!) J ?Tim.it%>) (Ti 
N) l±, S»i|SBE]ffiB#u«.SOje*jri-5,^f, ±R* 
0. 0 5%ttl.„ 

[0 0 3 0] Ti«r, UQtm&LXmta-tiZtkZX 19, 
^H&^<7)^'ft^*(i|6]±-r4A f , -eoTiili, Aico 

2 STi (%) /Al (%) 

«r 88^^3135***0 -ttl±, H13 (ZTK-ri o Ti 

(%) kAI (%) ^, 2sSTi (%) /Al (%) «r88fe-r 
J: o UPft-Tixtf, AlBlffc!ft3j«TiHlft»^i:®S5SEft 
L, Z<7>T\mt®i:m£t LT, TiN**»MU»1ftLr 
WtbLT, *Mtt«35 J A»3iSS n °n« (H3f "SA" ) 
?5 ? #fbtL*35»<9-C**o ^fc, 13^, xii, 

-5.35 ? , «E35^%L7t:^or-**„ 

[0 0 3 1 ] Ti (%) /Al (%) 35 J 2*$tT-*£ t, Al 
MMbW&<te*), Ti N(±, Wffl«Sr»fcr, SEB&t- 

*fm-r-s>c7)T-, ^aa^wtifc^ft^#(±#<bit!fcv^ n 
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N=&^-f-5><OtZd2>S*7C^T-ab*cOT% 0. 0 1 

±^ini- * 0 L^L, o. i%zm*.rmu 

■fit. »fr)WI<4i). *PH4-Sr«i9 0T% ±K£ 

o. \%t-fz> 0 

[0 0 3 2] ±f&ffcfr1&.l&frC>Zi>*§£Wmi±. 2h 
t-, TiBEffc*> TiSfbt&k Mg^ft^ MgO-AlaOs * fc* 

0-AI2O3 x\d^>vmt. snt^^f-^^itm^i- 
tttk. ztihvmmvto. Ti^fb^. MgaSMbtu air, 

B B B &o;&@*££j£«»£t trftffl-rso-e, &»H-o 

[0 0 3 3] ttz. *»fli:it>T, ftH&O^WItt 

»»=, ^&o*7j B a H ^@&^£j£-r* 0 :<9iij«#«« 

LTl*« B B B ^ffM£*i& t , WtAnffiOttAtt&Rtf 
tt)«**-r^n»tc*S;-ft*-*o ^O^*, *S B B B *2S<0^ 

& o 

[0 0 3 4] *I^Wfpffla*l±, SUS 3 0 4<?)Ai 

it. C r £ 1 1 %J2Lt-£*U t-Xft-T h*B£±ft 
fflti"^ fcO-C*-5>„ N i «*fcoH^li, 10%58H7K 

*r4*5eLfc8fe, X«W>n7t7^f- (EPMA) 
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i mg.t<DitX'M.8,-f2> 0 

[0035] *«»oa*ii, ai»ifc«i»i«ott*o 

ir®Kfc^Tifc®ffleL£®£, SEM-EDSt*ISf 

(EPMA) Zm^Z>Jj&t:m&-fZ<Ol>*£ 
SEMilv»«»ti»tli, ISg£1S^£2 0 0 0 
-lOOOOfgtU *?-fcr-A&*«/.M::LTtl«-*- 

X^7^7nrt7-ff- (EPMA) *ffiv»T 
[0 0 3 6] 

(*it«ji) *-*-r -j--f n^t^ vxm^m*<r>7t 
mzmmtx. u ma. «»e. 

i£3£, MM (1 0 8 0t) iftL. f?0. 4-1. 0 
20 ttfci:, 9 0° tt»finiLfc*«<D«iJim*«3W- 

mt&i&^isw iwtmtnit (Nifitft) ^»asL 

[0 0 3 7] 9 0° ffi{f*DX^ftlC*5V»T(±, JIS- 
Z - 2 2 4 8 W^PS«-J|s|.Offl»fR«WffiO«t»<0« ffllfffi 
CfftLt, Wfftm* 9 0° Ufc s »«<7)«M3ffl$ 
<7>?M5E^(i. «St2 ^m<0 2^7Cffi$ft^fflv^ ffitf^ 
JO ipJUWf* 9 0° <7>^|6JT% tt:#:CD3S§r£itlA,Ti»J5E 

scon iflwf«, atr, *®#ttcops*s*^^-ro 

[0 0 3 8] 
[*1] 
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»2 0 0 1 
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3 3 5 8 9 5 



Nt 


mm 


fi^A^ CM*) 




91630 




93P*$t£ 

90* mi 




CTi3 


Ul] 


CN3 




Ti/Al 


1 


SUS304 


0.050 


0. 0240 


0.035 


0. 0048 


2.1 


nwtm+*f*p*i+ ipQ-Ai^o.ffl 


0. 9T 


O 


o 




2, 


SUS304 


0, 030 


0,0090 


0.038 


0,00*9 






0.96 


o 


o 




3 


SUS304 


0. 022 


0. 0085 


0.049 


0.0006 


2.6 




0.97 


o 


o 




4 


SUS304 


0. 008 


0.0023 


0.095 


0. 0020 


8. 5 




0. 96 


o 


o 




5 


SCS304 


0. 010 


0.O049 


0.060 


0.0015 


2.1 




1.02 


o 


o 




6 


SCS816 


0. 045 


0.0060 


0.040 


0,0032 


7.5 




0. 93 


o 


o 




7 


SUS316 


0. 02fl 


0.0050 


0.044 


0.0021 


D.2 


Tl Ita»ft5&l+lta0- Al,0»*8 


0.95 


o 


o 




8 


SUS316L 


0. 035 


0.0100 


0. 026 


o.odos 


3.5 




0.97 


o 


o 




S 


SU5316L 


0. 006 


0. 0020 


0.090 


0.0050 


3.0 




0.97 


o 


o 




10 


YDS27JL 


0. 002 


0. 0010 


0.050 


0. 0025 


2,0 




1.00 


o 


o 




11 


YUS27A 


0. 005 


0.0020 


0.040 


0. 0033 


2.5 


Ti"2ft«r+ IrO- Al.O.ffi 


0.91 


o 


o 




12 


Y1S27A 


0. 019 


0.0060 


0. 032 


0. 0017 


3.2 




1.05 


o 


o 




13 


SBSH7 


0. 025 


0. 0040 


0.066 


0. 0006 


6.S 




0.94 


o 


o 




U 


SESXI7 


0. 040 


0,0028 


0.038 


0.0007 


15.4 




0.90 


o 


o 




15 


SUSXM7 


0.009 


0. 0028 


0. on 


C.0040 


a2 




0.98 


o 


o 




16 


SUS304 


0.015 


0. 0300 


0.010 


0.O0O5 


0. 5* 


AlBMfctt 


1. 10* 


X 


X 




17 


SOS304 


0. 030 


0.12' 


0.041 


0.0020 


0.3* 


AlK4M0+li»O-Al t Oi4& 


1.06* 


o 


X 




IS 


SOS304 


0.002 


0, 0010* 


0.035 


0.0004* 


2, 0 


<xL* 


1. 08* 


X 


X 




21 


SOG316 


0,034 


0. 00O9* 


0.011 


0.0011 


37.8 


TiBMfc«3+7ia<fc«i +tzm<tta 


0. 81" 


o 


X 




22 


SUS316 


0.026 


0. 0058 


0. 15* 


0.0003* 


4.5 




1. 01 


o 


O 


C«R»ffc> 


23 


SUS3161 


0. 18* 


0. 0100" 


0.030 


0.0120* 


13.0 


TJK(ttt+lji»lfc«)+EHO-Al,0,« 


0. 91 


o 


Q 


a** 


24 


susaia 


0. 004 


0. 0021 


0. 008* 


O.OOOB 


LB* 


«L* 


0.89* 




X 




26 


T1527A 


0. 062* 


0. 0035 


0.040 


0.0200 


17.7 


Tifift m + usutm + i*d - ai ,o,« 


0. 91 


o 


o 




8? 


TD527A 


0.046 


0. 067' 


0.038 


0.0037 


0.7* 




ur 


X 


X 




27 


TUS2TA 


0. 028 


0. D010* 


0.009* 


0.0078 


28. 0 




0.93 


X 


o 




28 


susxrr 


0. 030 


0. 055* 


O.OBO 


0.0006 


0. 5* 




0.89* 


X 


X 




29 


sosxrr 


0.001' 


0. 0026 


0.074 
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